Dorsal closure in Drosophila provides a robust genetic platform providing deep insights into the 8 basic cellular mechanisms that govern epithelial wound healing and morphogenesis. As dorsal 9 closure proceeds, the adjacent epithelia advance contra-laterally involving coordinated cell shape 10 changes in order to successfully accomplish the process. The JNK-Dpp signaling in these cells 11 plays an instrumental role in guiding their fate as gastrulation completes. A huge number of genes 12 have been reported to be involved in the regulation of this core signaling pathway, yet the 13 mechanisms by which they do so is hitherto unclear, which forms the objective of our present 14 study. Here we show that lgl, which is a potent tumour suppressor gene, conserved across the phyla 15 till humans, regulates the JNK-Dpp pathway in the dorsal closure and epithelial morphogenesis 16 process where in ectopic knockdown of this gene results in the failure of dorsal closure.
Embryonic cuticle preparations
Drosophila embryonic cuticles were prepared as described by Anderson, 1985; Ostrowski, 2002 135 with slight modifications. The cuticles were fixed in glycerol:acetic acid (1:4) solution for 60 min 136 at 37 o C, mounted in Hoyer's mounting medium and then baked overnight (~12-14h) at 65 o C. These 137 cuticles were subjected to dark field microscopy in Nikon eclipse E800 microscope, and the images 138 obtained were further processed using the aid of the Adobe Photoshop CS6 software. The 139 embryonic cuticle of Drosophila has been extensively used to study the morphogenesis of the 140 underlying epidermis. Any defect of the underlying epidermis thus becomes fairly evident in the 141 secreted cuticle which can be observed by the above mentioned technique.
142
Immunostaining, imaging and confocal microscopy 143 Drosophila embryos were fixed and imaged as described by Narasimha and Brown, 2006 . The 144 dechorionated and devitellized embryos were fixed in 4% para-formaldehyde solution and stored 145 in absolute methanol. For immunostaining, these embryos were rehydrated using methanol 146 gradients of 70%, 50%, 30% and 10% in 0.1% PBT solution. The embryos were blocked for 2h at 147 RT in blocking solution as described by Banerjee and Roy, 2017 . Rabbit anti-sera against 148 Drosophila Rab11 (Alone et al, 2005) was used at a dilution of 1:100 for immunostaining and 149 1:1000 for western, DSHB anti-FasIII (7G10) antibody was used and secondary antibodies were 150 used as described by Sasikumar and Roy, 2009; Bhuin and Roy 2012; Ray and Lakhotia, 2017, 151 and were imaged using single photon confocal microscope using Zen software, 2012. The images 152 obtained were analyzed using Zeiss LSM 510 Meta-software. 153 Dark field, fluorescence and phase contrast images of the embryos were taken under the Nikon 154 eclipse E800 microscope under the same gain and exposure values. 22-24h developed embryos were dechorionated and mounted in halocarbon oil in order to image them live in phase contrast as well as fluorescence microscope.
Embryonic, pupal and larval lethality assays were performed according to standard 159 procedures. 160 The Gal4-UAS system of targeted gene expression was used in order to see the effects of alleles 161 of Rab11 on the embryonic lethality, where in every experiment males of the Gal4 and virgin 162 females of the UAS constructs were introgressed and embryos were collected from the F1 163 generation. These embryos were incubated for 24 to 48 h at 23 O C on standard agar plates and the 164 total number of dead embryos (detected by yellowing colour of the eggs) were counted against 165 total number of fertilized eggs. These fertilized eggs include the dead as well as the hatched 166 embryos, and percentage death was calculated as: shown in the alongside figure. The morphology and the shape of LE and DLE cells show a patterned elongated structure in the wild type conditions. However, the mutants lack this 258 characteristic feature, instead they assume a somewhat hexagonal structure which signifies that the 259 elongated morphology of the DLE cells is under the strong influence of the region specific 260 bsk/JNK signaling, which, if perturbed results in a failure of the necessary morphological changes.
261
Here we also show that a targeted down-regulation of lgl by driving UAS-lgl RNAi resembled the wild type morphology.
299
It was also observed that from a total of 389 pnr-Gal4 driven UAS-lgl RNAi individuals, 45 300 individuals or 11.56% were found dead. After subtraction of a balancer lethality of 1.39% from 301 this observed value, net lethality turned out to be 10.18%. As this result was obtained in 50% of 302 driven progeny, therefore out of an expected 100% driven progeny, lethality value turns out to be 303 20.36%. Similarly from a total of 402 pnr-Gal4 driven UAS-Rab11 RNAi individuals, 37 individuals 304 or 9.2% were found dead. After subtraction of balancer lethality of 1.39%, net lethality turned out 305 to be 7.81%. As this result was obtained in 50% of driven progeny therefore out of an expected 306 100% driven progeny, lethality value was calculated as15.62%. Again, from a total of 491 pnr-
307
Gal4 driven UAS-Rab11 RNAi ; UAS-lgl RNAi individuals, 11 individuals or 2.24% were found dead.
308
After the subtraction of a balancer lethality of 1.39% net lethality turned out to be 0.85%. As this 309 result was obtained in 50% of driven progeny therefore out of an expected 100% driven progeny, 310 lethality value turns out to be 1.7%. This suggests a strong rescue of lgl knockdown phenotype by 311 a simultaneous Rab11 knockdown in the same tissue.
312
driven UAS-Rab11 CA individuals, 6 individuals or 2.75% were found dead. After subtraction of 315 balancer lethality of 2.39%, net lethality turned out to be 0.36%. As this result was obtained in 316 25% of driven progeny therefore, out of an expected 100% driven progeny, lethality value turns 317 out to be 1.44%. On a similar note, it was observed that from a total of 418 pnr-Gal4 driven UAS- pnr-Gal4 (Fig. 5d ). However, these larvae fail to develop into fully formed flies and show drastic 560 thorax closure defects. The larvae which do not show these lesions develop into fully grown adults 561 with properly formed thoraces which is also indicated from fly eclosion assay (Fig. 5c) . A reason 562 for this could be the different physiologies of the embryonic epithelium and the wing disc 563 epithelium although they are executing parallel events of dorsal closure and thorax closure, show the dorsal cuticular lesions of third instar larvae in a pnr-Gal4 driven UAS-Rab11 RNAi ; UAS-597 lgl RNAi background for the very first time (Fig. 5 
Embryo selection scheme for immunofluorescence and expression analysis experiments:
In order to distinguish between the Gal4 driven and undriven embryos, pnr-Gal4 was balanced with TM3, Act-GFP,Ser1 and homozygous UAS-lgl RNAi or UAS-Rab11 RNAi ; UASlgl RNAi individuals were introgressed with this Gal4 stock. The embryos so obtained were mounted in Halo-Carbon oil and observed under the fluorescence microscope (Nikon eclipse E800). A clear rescue of pnr-Gal4 driven UAS-Rab11 RNAi ; UAS-lgl RNAi individuals along with the lethality of pnr-Gal4 driven UAS-lgl RNAi was observed. 
Supplementary data 3 (S3) For fig 6:
JNK activity as seen through RFP expression in different stages of dorsal closure in a wild type genetic background. 
